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- Sl marshes; IR the noertheast charactenzed by peat at the
marsh suidace everying sands 6l gravels

s \What s the fate ofi groundwater nirate threugh these sanes
WIthERIgREK?

= Eanly studies: Minimal nitrate
PrOCESSING| I these: sandy
aguirersi(Gielin & Gaimnes 1990;
Valiela et al- 19901 &, 1992).

s Recent studies: Grounedwater
denitrfication can: be: sulsstantial
as appreach; coast (ienias et al.
2001, Talbot et al. 2003, Ueda
et al. 2003, Addy et al. 2005).
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Urbanization alters salt marshes

- Estimated that 37 %) ofi
eriginal salit marsh in: New:
England has heenrlost - 53%
n R (Bromberg & Bertness; 2005)

- Coastall areas; ofiten drained;
flledranad/oer bulkheaded for
develepment terproceed

- Does this extensive shoreline alteration eliminate the
cageacliy for cfaliriclyweriar canirificaition?



- In most cases, human transported materials (HTM)
added on top of existing salt marsh

Surface ecosystem completely altered — surface
flooding will NOT occur

Unless pipes installed for drainage, water table will
remain at historic levels at or near the buried salt
marsh horizon; tidal cycle will still create diurnal water
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Hypothesis: Buried salt marsh horizons will
continue to foster substantial groundwater
denitrification rates



- Characterize shoreline alteration that

dominates RI’'s coast
- Describe HTM
- Assess hydrology
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Site Selection

Frem review! ol 1939 and
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Soll Assessment

- Auger transects and
Sl pILS

- Lots off varakility imn
=Y

- Assessed particle
size, bulk density and
SOC eirfillFmatenal
and-buried marshrsoll

\Water Trables

- Rose Inte HiM
depoesiis at all sites

- Eluctuations withim
HTMwere: influenced
Py tide and ether
factors

Former Marsh Surface
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e FOrmer salt marsh Sites
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S1 8 glrassy aneas

s 1 parking et

o Denitrfication
Elowpatiar & K assessment

S5 replicatermini-pIeZemeters pPer: site

s sanay soll 40-90 cmi below! the  fermer salt marsh suriace



Sité 1 2 3 4

Latest Year 1962 1976 1976 1952
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HTEM silt leam,, | loamy: sand, | sandy’loam, sandy

composition Q) sanay Q) leamy; sand \/ gr sand
loam sand




Ruse=Pullvietniecs [l siitl clerlitfificeition calgzie)ty

. Pump groundwater

. Amend with 1°NO;
and Br
Lower DO to ambient
levels with gaseous
ity
Push (inject) into well
Incubate

. Pull (pump) from well

. Analyze samples for
15N, and °N,O
(products of microbial

denitrification) 1 Introduced

(Addy et al. 2002)




o - o o o o o
AN 0 (o] N

< N
1 1

Aﬁ-_o |I0S H.mv_ N Bri) ayey uonesyunuag




WiV

e NG signiiicant correlatien with
glieundwater DO, DOE;
temperature; pH; ambient
Ritrate; deptiarel oW Water
tale, HV thickness, HIM age,
Ol depti BelewW: fermer marsh

o Groundwater at alll sites freshi =~ |
(cid HEMIE et efiff sulfide
CONMECHBRS?)

- [HTM at Site' 1 had the finest texture and highest SOC (loek at
IHIIM characteristics: more: closely)



e Human disturbance likely to generate non-
uniform physical characteristics

e All sites were HTM over organic material

- bulk density measurements indicate that the marsh
soils were NOT compacted prior to filling
- source of the HTM was variable




e Are buried salt marsh horizons the source of
labile C for groundwater denitrification?

e |If so, how much buried labile C is available?

e Can certain HTM contribute_ Iab_ile C’> |
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